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(Following  is  the  translation  of  an  article  fcgr  Anton  Heyor,  pub¬ 
lished  in  the  Oernan  language  periodical  Zent.  Back,  191}  19o3 
pages  37-50.  Translation  performed  by  Constance  L.  Lust.) 


A  transition  is  taking  place  in  our  fields  and  on  our  fans  which  can¬ 
not  be  judged  yet  in  its  sociological  and  economic  effects.  Hsv  tasks  are 
placed  before  the  veterinarian  who  is  responsible  for  the  welfare  of  the 
animal  herds,  in  the  extensive  change  which  is  occurring  in  agriculture. 

Today,  under  the  effect  of  industrialisation  of  agriculture,  demands  are 
made  on  house-animals  which  are  more  specialised  and  often  more  unnatural 
than  in  earlier  tines.  Through  better  hygenic  treatment  and  conditions, 
better  feeding,  etc.  they  are  no  longer  fully  exposed.  The  consequences 
are  disturbances  in  health,  which  results  in  a  higher  susceptibility  to 
infectious  diseases,  which  often  appear  in  stock  as  well  as  in  work  animals. 

The  crowding  of  large  herds  in  relatively  snail  areas  in  fans  and 
feeding  or  milking  stations  has  created  a  danger  of  epidemics  whose  seriousness 
is  not  yet  fully  recognised.  This  danger  is  most  serious  on  pig-and  fowl 
farms,  where  several  thousand  animals  are  often  crowded  into  a  very  small 
space.  Rtt  even  beef  raising  is  beginning  to  be  subject  to  a  similar  pro¬ 
cess  of  "industrialisation".  In  an  population  which  lives  under 

such  crowded  conditions,  an  epidemic  can  spread  unchecked  and  the  germ 
that  caused  it  can,  under  certain  conditions,  become  ever  more  virulent 
in  the  swift  passage  from  animal  to  animal.  Moreover,  In  the  course  of 
this  quick  spreading,  the  gem  often  undergoes  a  series  of  selective  changes 
and  natations  which  often  lead  to  a  "specialisation"  of  the  gem  in  character¬ 
istics  which  were  not  dominant  before  the  beginning  of  the  epidemic.  This 
differentiation  of  viruses  in  the  course  of  epidemics  has  long  been  s 
recognised  fact,  cut  since  the  discovery  of  tissue  cultures,  in  which 
we  can  artificially  produce  hundreds  of  virus-passages  in  a  relatively 
short  tine  and  study  the  individual  selective  and  mutation  processes  experi¬ 
mentally  and  under  controlled  conditions,  we  know  more  about  this  ijgwrtent 
epidemiological  process  and  recognise  the  danger  of  epidemics  in  massive 
herds. 


In  addition  there  is  the  large  voltam  of  trade  end  travel,  which  pro¬ 
motes  the  spread  of  viruses  to  a  degree  never  before  experienced.  Belly 
our  herds  am  infected  with  new  gems  with  which  the  animals  have  had  no 
previous  contact,  and  against  which  they  therefore  have  no  natural  protection. 
Even  the  aninal  epidemics  which  were  formerly  localised  for  the  most  part 
in  the  tropics  have  approached  our  borders  through  International  travel  - 
and  especially  by  airplanes.  Epidemics  libs  african  hog-  and  horse  plsgus, 
rinderpest,  afriden  and  asiatic  hoof  and  mouth  disease,  bine- to  ague  in 
sheep,  lung  infections  of  beef  end  pock  infections  of  sheep,  only  to  mention 
a  few,  threaten  to  become  a  permanent  danger  te  our  herds. 
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Veterinarians,  veterinarian  institutions  and  Science  are  following 
this  development  carefully.  We  are  forced  more  and  nore  to  abandon  the 
traditional  individualistic  animal -medicine  in  favor  of  collective  madid,  am, 
that  is  the  preventive  care  of  herds  and  entire  »«<— i  populations*  The 
"keeping  healthy"  is  now  aore  Important  than  the  "curing*" 

~  The  best  specific  preventive  method-for  the  protection  of  ear  herds 
against  infections  diseases  has  proved  to  be  prophylactic  ianoaulation. 

These  lnnoeulations  are  especially  important  in  the  .ease  of  virus -gene  rated 
epidemics,  because  we  base  to  dow^dSt  been  able  to  oombat  virus  diseases 
with  either  chemicals  or  antibiotics,  as  is  possible  in  the  ease  of  bacterial 
diseases* 

Large  nodical  circles  still  hold  to  the  belief  that  it  is  very  simple 
to  combat  animal  epidemics.  The  ill  and  infected  animals,  as  well  as  those 
suspected  of  being  infected  are  slaughtered,  suitable  isolation  techniques 
are  used,  and  the  epidemic  is  controlled.  This  mqr  ones  have  been  partially 
true,  but  today  this  is  not  enough,  although  we  sxe  be  no  mesas  ready  to 
abandon  our  old  end  tested  methods  of  combating  epidemics  with  slaughter, 
isolation  and  lnfeotion*  Under  certain  epidemiological  conditions  these 
are  still  the  best  methods  of  control,  not  to  mention  the  faot  that  we  have 
not  yet  been  able  to  innoculate  effectively  against  all  dangerous  epidemics, 
even  though  science  is  working  feverishly  at  the  development  of  newer,  better 
means  of  innoculation.  There  are  many  other  points  that  must  be  taken 
into  account,  e.g.  the  character  of  the  epidemic,  its  effect  on  people, 
and  the  structure  of  the  farms. 

The  search  for  the  most  effective  methods  of  e ombating  animal  epidemic  s 
is,  therefore,  contingent  upon  many  factors  and  it  most  be  determined  anew 
for  each  occasion,  which  methods  are  to  be  used.  In  the  c  ombating  of  chron¬ 
ological  infections  of  a  creeping  nature,  like  beef  tuberculosis  for  example, 
the  relentless  slaughter  of  all  infected  animals  has  proved  to  be  most 
useful.  *nd  in  the  treatment  of  herds  infected  with  brucellosis,  it  is 
still  necessary  to  resort  to  slaughter*  On  the  other  hand,  it  must  be 
clearly  stated  that  the  old  methods  of  the  veterinary  authorities  have 
failed  in  the  treatment  of  many  other  epidemics,  especially  those  that 
spread  rapidly  and  are  highly  contagious  in  the  present  agricultural  structure 
and  under  conditions  of  constant  contamination  from  outside* 

Older  these  conditions,  prophylactic  protective  lnnoeulations  are  the 
means  with  which  animal  husbandry  can  be  freed  of  the  constant  difficulties 
which  sweep  over  it  again  and  again  with  each  new  epidemic.  The  center 
of  interest  is  the  live-virus  vaccines  which  combat  virus  diseases  of 
animals. 


The  basis  of  the  development  of  live-virus  vaccines  against  an*— i 
diseases  are  the  seme  as  those  in  human  medicine*  The  names  of  Jenner, 
Pasteur,  ▼•Behring  and  Sirlich  stand  at  the  beginning.  All  currant  live- 
virus  vaccines  in  human-  and  animal  medicine  contain  a-  virulent  or  weak 
virulent,  but  still  reproducing  virus  strains,  which  no  longer  produce  a 
cyclical  general  illness  with  infection  of  the  typical  organs  after  suit¬ 
able  application  of  the  person  or  animal*  But  sinoe  they  retain  their 
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specific  immunising  and  antigenic  properties,  the  Innoeulated  being  is 
protected  against  falling  ill  for  a  certain  period  of  tins* 

The  production  of  vaccines  is  carried  but  by  naans  of  test  animals, 
chicken  embryos,  or  tissue  cultures  in  the  usual  my. 

In  order  to  obtain  useful  Tiros  strains  one  uses  the  traditional 
methods  of  selection  and  mutation  in  various  ho stays tema*.  As  starting 
material  for  the  virus  one  should,  if  possible,  use  original  field  material 
with  a  broad  antigen  spectrum,  the  following  procedures  hare  proved  them¬ 
selves  in  practice  or  are  being  tested  further: 

1*  Constant  passages  on  small  test  animals  or  in  chicken-  pigeon 
or  duckembzyos, 

2.  Constant  passages  in  homologous  or  heterologous  cell  cultures 
in  which  the  mediae,  pH-value  or  temperature  can  be  changed  if  desired, 

3.  Clone-Selection  process  with  the  help  of  the  Plaque -or  Add- 
dilution  technique. 

It*  Isolation  and  passing  on  of  virus-material  from  harvests  that 
have  been  stored  for  some  time  at  a  lamer  temperature  in  various  boats, 
especially  in  cell  cultures, 

5>>  Exchanges  between  homologous  and  heterologous  hosts,  perhaps  using 
embryonic  cell  systems, 

6.  Subcultivation  of  latently  infected  cell  cultures  or  of  single 
cells  from  infected  cell  cultures  which  were  not  destroyed  by  the  virus 
replication,  followed  by  the  raising  of  the  virus  in  primary  cultures, 

7*  Separation  of  genetically  heterogeneous  natural  virus  populations 
in  an  electrical  flald  (biological  evaluation  of  the  constants  of  motion 
of  the  different  Tins  particles)  and  selective  breeding  of  the  useable 
particles. 

The  oldest  sad  at  the  same  time  the  most  successful  procedure  for 
obtaining  suitable  virus  strains  is  still  the  search  for  related  natural 
virus  types  with  the  same  iammisaticn  spectrum.  The  classical  example 
of  this  is  the  Vaccine  virus  which  has  common  antigenic  and  iwmrcnl  slrg 
components  with  Variola  Tints,  and  which  has  been  used  successfully  to 
vaccinate  againatltunaa  pocks  sines  the  time  of  E.  Jeaner.  The  parallel 
to  this  in  animal  medicine  is  the  Pigeon  pock  virus.  It  has  lmmunisli* 
characteristics  similar  to  Fowl  pock  viras  and  has  been  used  for  a  long 
time  to  lnnoculate  fowl  against  fowl  pocks.  In  the  meantime  the  similarity 
between  the  Variola-.  Cow  pocks-.  Vaccina-,  and  Mouse  pocks  virus  and  be¬ 
tween  lumar-skln  virus  of  beef  and  the  sheep  pooka  virus  and  between  the 
fibrem-  and  myxomvirua  of  rabbits. 

In  rseent  years  a  new  development  has  begun  in  the  field  of  related 
^properties  between  various  virus  types.  It  began  with  the  dLaqoveryaf 
the  relationship  between  the  a  sale-  and  Stsupe  virus.  Inter  the  eim- 
larlty  of  feettnderpest  virus  was  discovered.  Today  it  is  considered 
certain,  that  there  are  olosely  related  and  1j— mol  ogle  ally  similar 
properties  between  these  three  virus-types,  Aiah  are,  however,  ef  a 
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different  nature  froa  those  between  the  above-mentioned  pocks  viruses. 

Very  recently  further  relationships  between  Tarious  different  Tiros  types 
have  been  uncovered:  between  the  Adeno  virus  (type  U)  of  the  human  and 
the  hepatitis  virus  of  the  dog  and  a  «rfnrnai»  relation  between  the  diarrhea 
virus  of  cattle  and  the  hog-plague  virus  (1-6).  These  relationships  have 
not  yet  taade  it  possible  to  vaccinate  against  the  Staupvirus  of  dogs  with 
a  neasle  virus  or  against  the  hog  plague  with  a  diarrhea  virus  In  the 
sense  of  a  complex  immunity  as  in  the  case  of  protective  inno eolation 
against  pocks,  but  they  do  encourage  further  research,  perhaps  in  the 
direction  of  para-specific  vaccination.  In  the  search  for  new-vaccine 
strains  this  development  must  be  followed  closely.  Similar  relationships 
must  certainly  exist  between  many  other  virus  types,  which  could  perhaps 
be  useful  for  innoculation.  For  exang>lej  Rhino  tracheitis  of  cattle  and 
Herpes  Infection  were  until  recently  considered  to  be  individual  coop  lately 
unconnected  virus  diseases.  Today  we  know  that  both  diseases  are  caused 
by  the  same  virus  type  and  that  there  are  no  serological  and  inunologieall 
differences  between  the  causes  of  these  two  diseases.  There  may  perhaps 
exist  similar  relatio.isulps  between  human  and  animal  virus  diseases. 

In  any  case,  human  and  medicine  should  work  much  more  closely 

together  in  this  field  than  has  been  the  case  previously,  and  devote  more 
time  and  money  to  comparative  virology. 

A  vaccination  canpalgn  with  live-virus  vaccines  le  ads  to  a  decrease 
in  the  infection-rate  and  morbidity.  The  live  vaccines  immmise  better 
than  vaccines  from  inactive  viruses  and  they  provide  protection  that  is 
more  certain  and  lasts  longer.  It  is  especially  Important  that  Innoculation 
with  live  vaccines  leads  to  a -complex  immunity,  that  is,  to  honorary  and 
cellular  lmmunation  processes,  like  those  that  would  result  from  the  natural 
course  of  an  infection.  Ibis  complex  protection  is  especially  important 
in  diseases  that  affect  the  mucus  membranes,  since  the  humoral  protection 
provided  fay  innoculation  with  inactive  viruses,  is  not  adequate  to  combat 
these  diseases  alone,  A  further  advantage  of  live  vaccines  is  the  short 
time  lapse  between  vaccination  and  the  beginning  of  immunity,  live  vaccine 
can  therefore  still  be  used  successfully  in  situations  where  an  epidemic 
has  already  begun  in  a  heard. 

But  all  live  vaccines  have  disadvantages  as  well  as  advantages. 

The  situation  is  very  similar  to  human  medicine.  Many  live  vaccines 
produce  a  certain  amount  of  danger  for  the  patient  and  for  his  surroundings, 
since  it  is  not  always  possible  to  find  the  proper  combination  for  maximum 
effectiveness  against  the  disease  as  well  as  a  minimum  of  harmful  aide- 
effects  for  the  patient.  If  the  attenuation  pzooess  is  carried  too  far 
the  lionising  qualities  are  quickly  lost.  A  certain  amount  of  replication 
of  the  vaccine  virus  is  nsoessary  in  the  patient  to  assure  a  sufficient 
number  of  Iwsamliing  processes.  The  live  vaccines  therefore  have  a  much 
stronger  effect  on  the  patients  system  than  do  these  made  from  inactive 
viruses.  The  course  of  the  vaccination  is  dependent  not  only  on  tbs  virus 
strain  used,  fast  also  on  the  susceptibility  of  the  patient  to  the  reaction 
as  wsll  as  his  rsslstanos.  While  it  is  possibls  to  analyse  the  biological 
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characteristics  of  the  Tiros  strain  exactly,  which  Bakes  it  a  known  faster, 
the  reaction  of  the  individual  patient  is  unknown* 

With  aost  vaccine  materials  the  strain  is  released  in  sons  manner 
into  the  surrounding  area*  Non-immized  subjects  may  be  endangered  ty 
this  procedure*  Likewise  the  danger  to  humans  most  be  recognised*  Par 
example  it  would  be  lamossibla  to  vaccinate  against  v  iruses  of  dog  or 
rinderpest  with  measle  virus*  The vaccination  of  horse-  and  rinderpox 
with  variola  virus  would  be  dangerous*  However,  very  little  attention  is 
given  to  the  processes*  While  humans  are  protected  with  pax  vaccines, 
however,  every  now  and  than  a  number  of  pox  outbreaks  occur  in 
especially  in  beef,  borse  and  pigs*  Other  live  vaccines  of  humans  must 
also  be  scrutinized  more  carefully  in  this  correction* 

In  animal  medicine  the  behavior  of  the  vaccine  virus  in  the  vaccinated 
subject  is  of  importance*  If  a  viremia  exists  for  longer  periods  after 
inoculation,  then  the  virus  oould  be  deposited  (and  replicate)  In  the 
inner  organs  such  as  lymph  nodes  or  bone  marrow*  Vbsn  these  «h*»i«  are 
then  slaughtered  the  virus  oould  be  carried  throughout  the  world  especially 
in  tromm  meat  products* 

Also  under  discussion  is  whether  rapid  passage  of  the  vaccine  virus 
in  tue  natural  host  cam  lead  to  a  reversion  of  virulence*  This  is  particularly 
Ij^ortant  in  massed  animal  colonies,  where  the  virus  can  run  through 
passages  very  rapidly.  Also  the  so-called  spontaneous  mutations  which 
mey  occur  dining  replication  of  the  vaccine  virus  are  potentially  dangerous* 

3h  the  vaccinated  animals  the  altered  virus  appears  along  with  the  knowm 
vaodme  strain*  The  mutated  strain  is  then,  of  eourse,  extremely  difficult 
to  assay* 

With  live  vaccinsa  completely  different  conditions  exists  for  the 
veterinary  authorities  than  with  inactivated  vaooines.  Often  a  general 
vaccination  Is  in  order  and  the  neighboring  states  (lands)  are  of  necessity 
involved* 

With  live  vaccines  of  animals  there  is  a  greater  danger  of  contamination 
with  foreign  "silent"  viruses  which  are  not  easily  detected  than  in  human 
medicine*  For  vaccine  production  oell  systems  are  used  which  could  harbor 
latent  infections  of  various  viruses*  For  example  when  using  chick  embryos 
for  vaccine  production  contamination  with  all  those  viruses  that  are  carried 
in  chickens  is  a  very  real  possibility*  Besides  Salmons  Us,  various  pplo 
type  and  TB  bacteria  chick  embryos  may  carry  various  chicken  viruses*  The 
most  important  are  leukosis  virus,  lewoastls  virus,  chide  bronchitis  virus, 
Psettaoosis-Qrnithosis  virus,  chick  encephalitis,  Oslo  virus,  and  QAL  virus 
which  belongs  to  the  Adenovirus  group*  If  live  vaccines  are  prepared 
against  fowl  virus  disease  utilising  chide  embryos,  than  the  transmission 
of  a  foreign  virus  is  especially  dangerous  sines  the  maw  hosts  after  vae- 
ol nation  are  again  ohiabena.  Za  this  ooaneotloa  fowl  pox  vaccine,  vaccines 
against  fed  peat  and  chide  aneaphalitie  vaodme  are  Important* 


Cell  cultures,  regardless  of  whether  they  are  primary  cultures  or 
permanent  strains,  may  oontaln  latent  Tiros  infections.  Those  conditions 
became  known  generally  in  monkey  kidney  oultorea  daring  the  production 
of  the  polio  Tims  Taco  ins.  This  is  very  similar  in  other  animal  cell 
cultures. 

The  latent  infections  of  host  systems  during  Tacclne  production  is 
also  becoming  more  lagwrtant  in  new  derelopments  in  the  area  of  viruses 
as  a  cause  of  tumors.  We  know  today  that,  besides  the  widespread  autonomds 
tumor  inducing  rirueea,  many  other  viruses  (perhaps  all)  are  capable  of 
influencing  the  cell  genome  and  induce  tumors  this  way.  This  process  is 
dependent  on  many  other  factors,  such  as  genetic  constitution  as  well  ss 
physiological  reasons.  Changing  hosts  appears  to  play  an  important  role 
in  this  phenomenon.  *a  infection  with  heterologous  virus  types  may  be 
dangerous,  sines  it  cannot  replicate  optimally  in  foreign  host  systems. 

The  considerations  to  use  live  vaccines  in  ani— i  medicine  are  based 
in  large  part  on  economic  factors.  Basically  a  vaccine  is  only  utilised 
when  the  cost  of  vaccination  is  considerably  less  than  the  damage  resultljg 
from  infection.  Since  live  vaccines  can  be  produced  cheaper,  they  are 
gaining  more  laportanoe  in  animal  medicine.  For  example,  for  the  treatment 
of  a  chicken,  which  has  a  production  value  of  (2  IK  Ebutsehs  Hark,  0.50 
oents)  only  vaccines  which  cost  much  less  can  be  employed. 

The  total  loss  during  an  epidemic  or  illness  is  calculable  from  the 
number  of  cases  times  the  average  loss  per  sick  or  dead  animal.  The  total 
costs  of  vaccination  are  co^irised  of  number  of  times  the  cost 

of  vaccination.  This  simple  comparison  cannot  he  made  for  every  case. 

Often  the  total  loss  In  an  animal  population  resulting  from  an  infection 
is  difficult  to  determine.  Various  stages  of  infections  are  possible  in 
an  epidemic,  sometimes  the  classical  type  is  seen,  other  times  subcllnioal 
infection  result,  and  still  other  times  latent  infections  occur  which  are 
carried  along  in  the  hosts.  A  typical  case  is  hog  pest.  In  many  cases 
of  virus  Infections  of  the  respiratory,  digestive  and  reproductive  organs 
the  virus  merely  prepares  the  way  for  bacterial  or  mr°°tic  infections 
which  are  much  more  dangerous  than  the  original  virus  illness.  Economic 
factors  do  not  always  represent  the  best,  or  only,  way  of  looking  at  the 
problem.  The  Immunisation  of  our  dogs  against  rabies  or  hepatitis  is 
a  case.  The  worth  of  valuable  animals  cannot  only  be  measured  in  terms 
of  money.  Xsvsrthsless,  the  economic  considerations  naturally  are  dominant. 

The  method  of  vaccination  with  live  vaccines  is  also  determined  by 
economic  factors  in  most  cases  in  animal  medicine. 

The  cheapest  and  sisplest  method  of  dispensing  the  vaccine  is  via 
the  drinking  water.  An  exa^le  is  the  vaccine  put  into  drinking  water 
for  atypic  fowl  pest.  They  are  the  so-called  lento genous  strains  (Bl  , 

La  Sota,  F-rtrain)  neuropatho logic  index  cannot  exceed  0.2  in  day-ola 
chicks.  The  virulence  of  this  strain  is  rather  weak.  In  Oermaay  only 
the  production  of  the  vaccines  of  strain  B. ,  as  par  Hitohnor  191*8,  is 
permitted.  This  produces  no  illness  after  lntraearebral  inoculation  in 
day  old  chicks.  The  vaccine  is  isolated  from  eabryec  or  from  time  culture. 


Since  the  Hitefaner  B, -virus  multiplies  readily  in  pig-kidney  cultures, 
without  losing  its  inmunising  properties,  a  vaccine  can  be  made  which  is 
free  of  other  fowl  viruses  (7,  8,  9,  10).  The  Hitefaner  drinking-water- 
vaccine  has  found  general  usefulness.  Chicks  of  between  3-U  days  old 
can  be  vaccinated  safely  this  way.  But,  since  the  lssunity  does  not 
last  in  these  young  animals,  vaccination  is  done  several  times.  Generally 
these  animals  are  vaccinated  first  at  1-4  weeks  of  age,  the  second  time 
at  8-12  weeks  and  again  Just  prior  to  maturity  (ability  to  lqr  eggs). 

While  laying  they  can  be  vaccinated  every  it  months.  Broilers  in  the 
U.S.A.  are  only  vaccinated  onoe,  when  10  days  old.  This  inanity  lasts 
until  time  of  slaughter.  After  vaccination  these  animals  are  under 
Trterinaiy  observation  because  of  the  release  of  the  vaocine  virus. 

Other  drink-water-vaccines  of  fowl  are  those  against  lnfeotious  bron¬ 
chitis  of  chickens,  and  chick  encephalomyelitis.  Both  vaccines  are  made 
in  eabryonated  eggs,  but  are  not  entirely  satisfactory  and  are  consequently 
forbidden  in  Germany.  But,  because  of  the  high  incidence  of  chick  en¬ 
cephalomyelitis  the  introduction  of  this  vaccine  is  being  considered 
despite  the  relatively  high  virulence  of  the  vaccine  strain* 

A  drinking-water-vaccine  for  hogs  (analogous  to  pollc  vaocine)  is  the 
cultured  vaccine  egeinet  Teachen  illness  of  hogs.  The  base  is  an  attenuated 
Teschen  virus  (more  than  100  passage  in  hog  kidney  cultures)*  It  protects 
young  hogs  after  intracerebral  or  intraspinal  administration  (11,  12)* 

Hines  vaccination  of  pigs  against  polio  is  prohibited  in  Ocmsuy,  we  have 
no  practical  experience  in  this  regard*  Presently  we  treat  this  illness 
by  (Keuluog?)  (Keuls  -  dub)  killings? 

Similar  to  the  "water”  vaccines  are  aerosol  vaccines*  This  method 
is  also  used  mainly  with  fowl*  All  the  vaccines  mentioned  earlier  for 
the  water  route  can  also  bo  aerosolized,  usually  this  route  of  vaccination 
in  not  used  initially,  but  rather  as  a  2nd  or  booster  vaccination* 

Other  special  vaccination  procedures  especially  with  fowl  are  the 
eye  drop  method,  anus  or  other  neons  membranes.  These  methods  are  used 
while  still  relatively  virulent.  They  are  not  allowed  in  Qermany.  An 
example  la  the  vaccine  for  fowl  laxyngotrmeheitis.  Here  the  vaccine  is 
put  on  the  throat  mucous  membrane.  The  virus  is  to  cause  a  localised 
reaction  there  without  infecting  the  respiratory  organs.  Inanity  develops 
in  9  days  and  lasts  for  1  year.  After  7-9  days  the  vaccine  virus  cannot 
be  found  in  feoes  or  in  the  trachea.  Animals  are  vaeclnated  at  2-4  months 
of  age.  The  vaocine  is  mads  from  eggs  and  contains  $0%  glyohrine  (13,  14)* 
The  mucous  membrane  is  rubbed  with  a  brush  until  allghtly  radish.  The 
vaccine  strains  should  preferably  a  wide  1— uni  itt  Ion  spectrum. 

The  vaccine  has  been  need  in  the  eye  method  also*  The  reaction  is  mild 
and  izeranity  lasts  1  year. 

Intranasal  vaccination  is  also  used  with  fowl.  This  method  my  also 
be  used  with  larger  animals  •  Boegel  (16)  developed  a  live  vaocine  for  para¬ 
influenza  -3-  infections  of  beef  which  was  administered  lntranae sally* 

This  vims  is  widespread  in  beef  herds  and  eausss  way  respirator  Tnrtrnn. 
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The  rirua  was  attenuated  via  83  passages  in  calf  kidney  cultures.  Vac¬ 
cination  of  young  calves  is  possible  even  if  they  are  still  protected 
passively  via  colo strums.  Greater  protection  is  afforded  if  after  1  year 
a  2nd  vaccination  is  performed.  Beef  lung  infections  can  also  be  prevented 
hr  intranasal  vaccination.  Egg  vaccines  are  comaon.  Partial  immunity 
lasts  for  one  year.  Protection  lasts  as  long  as  after  a  natural  infection  (18). 

Cutaneous  vaccination  should  be  mentioned.  This  is,  of  course,  well 
recognised  from  pock-vaccination  of  humans.  Similar  methods  are  used  with 
fowl  in  animal  medicine.  About  20  feathers  are  plucked  on  the  upper  leg 
and  the  vaccine  is  rubbed  in.  This  is  also  called  the  feather-follicle 
method.  The  vaccine  is  derived  from  pigeon  pax  Virus.  The  vaccination 
against  Pustulardermatitis  of  sheep  and  goats  is  also  a  cutaneous  vaccine. 

These  live  vaccines  are  made  from  tissue  culture  and  vaccination  is  carried 
out  via  needles  injected  under  the  tail  (17).  Immunisation  protects  for 
at  least  one  year. 

All  other  live  vaccines  against  virus  infections  of  animals  are 
administered  Intramuscularly  (perente rally)  or  subcutaneously.  These 
are  the  vaccines  against  distenpter  and  hepatitis  of  dogs,  afrlean  horse 
pest,  rinderpest,  blue-tongue  virus  of  sheep,  sheep  pox,  hog  pest,  amerioan 
horse  encephalooyelitis,  louping  ill  of  sheep,  infectious  rhinotrachertis, 
virus-diarrhea  of  beef,  mcoomatosis  of  rabbits  and  hoof  and  mouth  diaease. 
Several  of  these  are  not  completely  satisfactory  and  are  still  under 
further  development;  hoof  and  mouth  disease,  horse  encephalomyelitis, 
myxomatosis  of  rabbits.  A  complete  chapter  could  be  devoted  to  diste^mr 
vaccination  alone. 

In  connection  with  hoof  and  mouth  disease  it  should  be  mentioned i 
Dispite  the  effective  inactivated  vaccine  against  hoof  and  mouth  disease 
no  good  live  vaccine  has  been  developed,  even  though  many  labs  throughout 
the  world  are  working  on  this  problem.  In  several  countries  attenuated 
strains  are  available.  Their  efficacy  is  being  tested  presently.  The 
strains  were  attenuated  via  chick  embryo,  rabbits  and  via  the  mouse. 

Large-scale  field  trials  have  been  performed  in  Africa,  Near  East  and  in 
South  America.  It  was  found  that  the  vaccines  were  either  too  virulent 
(a  high  percentage  of  Infection  occurred)  or  the  vaccine  did  not  irnmmise 
well.  In  Qernaigr  we  have  tried  to  attenuate  the  strain  via  tissue  culture. 

The  results  of  trials  showed  (thus  far)  that  the  live  vaccine  was  mors 
effective  with  no  side  effects.  However,  in  actual  field  trials  our  re¬ 
sults  were  extremely  disappointing.  The  attenuated  strain  behaved  much 
differently  here.  Many  vaccine-infections  resulted.  This  is  further 
complicated  by  the  many  strains  (7  types).  Presently  we  are  using  genetically 
defined  strains.  As  soon  as  these  results  come  in  we  will  publish  further 
data  concerning  this.  We  were  most  interested  in  vaccinating  our  hogs, 
which  were  difficult  to  treat  with  the  inactivated  strains.  We  can't 
treat  hoof  and  mouth  disease  effectively  until  both  hogs  and  beef  can  be 
immunised  completely.  It  is  our  experience  that  hogs  will  only  be  protested 
optimally  with  live  vaccines  if  the  individual  farmer  is  willing  to  accept 
a  certain  amount  of  illness  because  of  vaccination.  Those  illnesses 
usually  do  not  bother  the  art  male  more  than  a  few  days.  It  is  likely 
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that  a  totally  innocuous  (mild)  raccins  will  not  be  forthcoming*  However, 
even  before  then  each  further  work  will  be  needed  until  a  practical  lire 
vaccine  for  hoof  and  mouth  disease  is  available* 

Thus  far  the  discussion  has  concerned  itself  with  topics  about  live 
vaccines  which  are  already  in  use  in  medicine,  lot  all  of  them  are 

coopletoly  effective  or  without  side  effects*  The  number  of  vaccines  in 
use  is*  however*  so  large  that  vaccine -calendars  must  be  used  for  the 
individual  animal  types*  as  is  sometimes  done  in  human  medicine*  Of  great 
value  are  combination-vaccines*  which  simultaneously'  can  act  against  sev¬ 
eral  illnesses* 

Finally  I  would  like  to  discuss  the  diseases  of  our  animals  for  which 
we  have  no  vaccines  as  yet*  Generally  these  are  virus  diseases  which  leave 
only  a  minimal  or  no  imaunity*  Two  groups  have  to  be  differentiated* 

Group  1}  afrlcan  hog  pest*  infectious  anemia  of  horses  and  the  large 
group  of  tumor  causing  viruses  (leukosis  etc),  lot  much  about  the  patho¬ 
genesis  of  these  diseases  is  known  as  yet*  saad  vaccines  are  still  far  in 
the  future*  It  is  possible  that  for  some  of  these  infections  no  vaccines 
will  ever  be  made*  Ms  use  other  methods  to  combat  these  diseases  today 
in  veterinary  medicine* 

Group  2;  diseases  of  respiration*  digestion*  reproduction  which  affedt 
many  animals.  The  most  important  to  us  are  beef  and  calf  illnesses  and 
grippes  of  pigs*  It  will  be  difficult  to  develop  vaccines  against  this 
group  of  illnesses*  but  not  impossible. 

A  definite  characteristic  of  beef  end  calf  illnesses  ia  the  great 
affinity  of  the  pathogens  for  mucous  membranes  of  the  respiratory,  digestive 
and  reproductive  system*  The  pattern  of  illness  is  far  this  reason  seldom 
specific  for  any  particular  pathogen*  The  characteristics  of  the  illness 
rather  depend  on  numerous  factors;  virulence  of  the  pathogen*  secondary 
bacterial  infection  (or  aycotie)  which  often  determine  tue  severity  of 
illness.  A  resistance  factor  of  the  host  and  conditions  in  the  surroundings 
also  play  an  important  role.  Another  major  role  is  played  by  the  colostrum 
which  the  young  receive  from  mothers  quickly  after  birth*  Dope  ndlag  on 
the  quality  of  the  passive  protection  the  infection  may  take  other  ooureee* 

Clinically  either  the  picture  of  feverous  breathing-sickness  or  that 
of  a  feverous  enterites  is  seen*  and  mixed  forms  of  both  can  occur*  Epem- 
demio logically  the  diseases  appear  especially  in  the  fall  in  cattle  populations* 
The  different  germs  that  are  responsible  for  the  diseases  are  widespread 
in  our  cattle  herds*  The  herds  develop  active  immmity  with  increasing 
age*  Therefore  the  infections  appear  preferentially  in  young  fully  sus¬ 
ceptible  animals*  The  active  immune  cattle  transfsred  their  protection 
to  the  young  via  the  colostrum*  This  passive  immmity  diminishes  within 
a  few  weeks*  afterward  the  young  animal  is  fully  susceptible  again*  Brezy 
cattle  population  has  to  ward  off  different  germs  and  usually  become  immumd 
only  to  those  strains  in  their  specific  areas*  bhen  new  calves  are  bouftht 
they  are  exposed  to  the  germs  and  thus  bacons  infected*  hwy  year  our 
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herds  hare  to  contend  with  several  types  of  infections*  The  genu* 
organism  population  of  surroundings  not  only  work  together  in  causing 
Illness  in  many  different  ways,  they  also  depend  on  each  other  at  the 
beginning  and  end  of  an  altercation* 

For  a  long  time  we  were  ignorant  of  these  cooler  occur ances.  Since 
we  are  now  aware  of  them,  we  see  possibilities  for  the  development  of 
vaccines  which  may  be  able  to  protect  our  animals  prophylactic  ally*  A 
thorough  study  of  the  pathogenesis  shows  that  most  often  the  host-gene- 
reactions  occur  locally*  Only  later,  and  not  always  is  virus  transmitted 
to  other  cell  systems  and  organs  responsible  for  antibody  formation  via 
blood  and  the  lymphatic  system* 

From  an  inaunological  point  of  view,  these  processes  often  have  little 
effect  on  the  overall  host,  so  that  the  invading  germ  does  not  cose  into 
direct  contact  with  the  sites  responsible  for  immunity.  These  infections 
can  iwunize  certain  sites  rapidly  such  as  membranes,  without  protecting 
the  total  host*  Therefore  a  second  infection  may  be  elicited  by  the  same 
gem*. 


If  one  takes  into  account  the  epidemo  logical,  pathogenetic  and 
imninogenic  characteristics  it  may  be  possible  by  correctly  using  vaccines 
to  insminlse  artificially  against  these  virus  illnesses  which  appear 
primarily  locally*  The  artificial  immunisation  may  even  be  more  effective 
than  that  resulting  from  the  natural  infection*  The  animals  may  be  im- 
manized  locally  cutaneously  via  mucous  membranes  and  then  simultaneously 
parente rally  to  protect  them  from  infections  that  occur  in  a  cyclic 
fashion*  In  practice  we  vaccinate  intranasally  «n<i  intramuscularly* 

This  method  of  vaccination  has  a  further  advantage*  We  can  vaccinate 
calves  Irene diately  after  birth,  because  their  passive  isnunity  cannot 
diminish  this  artificial  immunization*  The  maternal  protection  is  purely 
humoral.  With  intranasal  protection  an  effect  is  exerted  on  the  mucous 
membranes  of  the  periphery  which  are  not  well  prot  ected  by  the  passive 
method.  The  vaccine-virus  can  accumulate  in  these  areas  md  can  initiate 
the  immune  responses. 

With  the  respiratory  and  digestive  illnesses  of  swine  similarly 
conplex  mechanisms  are  probably  involved.  In  all  these  illnesses  infection 
agents  can  be  isolated  which  until  now  have  been  characterized  only  partially* 
Next  to  virus  types  important  pathogens  here  are  pplo  (SEP  agena)  organisms, 
germs  which  stand  intermediate  between  viruses  and  bacteria. 

Pplo  organisms  and  Miyagawa  organisms  are  widespread  in  animals  and 
man*  The  Hiyagawanellen  are  involved  in  bird  and  pig,  aa  well  as  cattle 
illnesses.  They  have  been  implicated  in  cattle  encephalomyelitis  and 
for  mastitis.  Psittacosis  and  omighosis  germs  are  also  in  this  group. 

Pplo  infections  play  a  major  role  in  pigs  and  in  respiratory  illnesses 
of  foul*  It  is  an  important  uask  for  the  science  of  immunology  to  develop 
vaccines  to  protect  our  animals  prophylactic  ally  against  these  widespread, 
sometimes  harmless,  sometimes  pathogenic,  organisms*  Perhaps  live  vaccine 
will  also  be  developed  here*  fills  is  for  the  future,  but  if  our 
are  to  be  protested  adequately  it  will  have  to  be  done* 
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I  have  tried  to  discuss  the  most  important  problems  in  connection 
with  live-vaccine  protection  against  Tiros  infections  of  our  animal 
stands*  Jfach  is  still  unexplained,  but  ve  can  be  satisfied  with  the 
accomplishments  thus  far*  Especially  in  the  area  of  preventive  vaccination 
great  progress  has  been  achieved  in  the  last  years*  Many  vaccines  have 
been  developed  recently  to  go  along  with  the  many  others  already  in  use* 
Knowledge  about  the  replication  mechanism  of  tie  pathogen,  its  pathogenesis, 
have  helped  greatly  in  developing  vaccines,  however,  much  more  work  is 
needed  in  this  direction*  Hot  only  ere  individuals  and  whole  populations 
protected  against  sickness  and  death,  but  modern  vaccines  helped  to  lessen 
the  great  epidemiological,  social-medical,  political  and  economic  problems 
which  constantly  threaten  man  with  dangerous  Infectious  diseases* 
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